KPA XML {EM 



101 XI 1/1 



# 




(19) 



KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 




I lumum • — 

(43)Date of publication of application: 




15.05.2001 



(21) Application number: 1020000059177 

(22) Date of filing: 09.10.2000 

(30)Priority: 08.10.1999 US 1999 414738 



(71 Applicant: 



(72)lnventor: 



BARCLAY GEORGE G. 
MAO ZHIBIAO 
PANDYA ASHISH 
TENG GARY GANGHUI 
YUEH WANG 
ZAMPINI ANTHONY 



SHIPLEY COMPANY, 
LLC. 



(51)int. CI 



G03F 7/004 



(54) PHENOUC/ALICYCLIC COPOLYMER AND PHOTORESIST 

(57) Abstract: 

PURPOSE: A photoresist composition and a method for producing a positive photoresist relief image are 
provided, which is useful as a component of chemically amplified positive-acting resists. . 

CONSTITUTION: A photoresist composition comprises a photoactive component;, and a resin binder which 
contains a polymer. The polymer contains a photoacid-labile ester group containing a tertiary ester 
alicyclic group having at least about 125 Å3 molecular volume and present in an amount of about 1- 
50 mol% based on all the polymer units; and repeating units of a phenol group present in an amount of 
about 20-95 mol% based on all the polymer units. The alicyclic contains a single ring, or at least two 
fused or bridged rings. Preferably the polymer comprises further at least one unit selected from the group 
consisting of an acid-labile group containing leaving groups except the alicyclic moiety, an acid, nitrites, 
phenyl group, lactones and anhydrides. 

© KIPO 2002 



httn://natent2.kiDris.or.kr/newDS/kDa imaae/2000A1020000059177/kpa.xml 2005-03-30 



Legal Status 



BEST AVAILABLE COPY 



WIPS PIView 3.3.3.0 



(19) CH&ei^5l8(KR) 

(12) sjmsissCA) 

(51) IntCI. (11)S3H«a 10-2001-0040033 
G03F 7/004 (43) SimX 2001 £051151! 

(21) taas 10-2000-0059177 

(22) § 2000I310S09S) 

(30) gflggg 9/414,738 1999^10^08^ QR(US) 

(71) «ae! »»u. a.ffl.Mi.. ojEias aaa " ~ ~ 

OR 

000-000 

OR OHAKWJI*? 01752 EEI^E xsgje 455 

(72) SSXI wgaioisxixi. 

OR . 

OROHA^A||*01522lIH^fflieJ^S£IS1566 

BQOMMAI 
2!£ 

OROHA>*4*01760iaE|OH»MHe#5¥ = fflSE31 
ftOD9 

0R«A»*/i*015464l¥SI|B|l»8BE»0|H22 

snmeaaLi 

OR 

OROHW?AJ*015819ll±EtflS¥?|0|AK>IEEeK>|£43 

S*BI9ftO| 
OR 

OROHA**A|*01532k±b]S*a!«EEK>IM10 

ahsxi ui os-s 
§^ 

OROH At? AD *01 5324H ¥E tHI 2| <H ¥2W BJ 3&! EEt 0| "563II 0| 
(74) CH2J2J fl^g 

oisa 

(77) a Am? sag 

(54) #ss Bife^i/^EiAiegj asam a g^aui^E 



fief 

£ 1) HI to » 2) S>E|AI§^ HI, HtB5|8t30fe 39St3|| 7 UIXI 2f 20 3H2I &±B SS* * Sib g*3(bulk) 3g, Oil* SCH SKIOt 

ctetii. 0111 a n. seiaims gpty ife nmy nee sestfc s£0HAiE(photoacid)-get3a on±g|3 2i em9?i« 3fe £W2t sei 

CH Oil a& ao|C1. S ^S2| MEICHte se^ES 2X1 El H-^§£ (chemically-amplified positive-acting) BIIXI^SSI SMESAI 

j 

j g/diAi 

1 

j &90I 48tte3|* §J □SOtSJ 

! s ase alto a! &3 oniais beiaiss=i nss etsstfe ssoHAiEfohotoacidj-aetsa 01^91=21 eme?i* use 

■ SEICHOII SS 30IC1. S £92) SEIOife 2ts*3S£ l^a 2X|EIH-^Sa(chemically-ampllfled positive-acting) BUXIieoj ^SfiS 
381 *S8tCt. 

ssaixi^sb 3ieon 0101 xi* SAtapi aoi Atssib ass 11010. ssaixi^soj si*§ 3i&#oi ssai?! ctg, ssaixi±s 

SS SS0t±3 (photomask)! 150 SSS1 2At(activating radiation)S!0|| kSAIilCt. S£0t±3fe ItSSt SAftiOD M¥8» 93 81 « 

as 3EAHaoi g^^.^fecf. sawoii tsgai qh eseiixi^e anoi sses ass jiajo sin noil ajEt 2 

£0t±3 HBOI SSBflXI^S-Sia 3IBES SAtSCt. kit*, ESaiHiSB &#SfS 3>iet2| tfSj*! XHEIM Jt&n 6fe 1EI2 (relie 

0 oioixib a* act. 

; SSaiXliMfe 2XIEIM zt§£)0|31U L||:>iEI£(negative) stgSSJ 4= 2iCt. 0)^S2| LOEl" zfg£j 2£aiH±E2| go sag SAi 

i 4joii icsa 3ue ?sg aeaixi^e 5g fo| g&^si- m^ji saa si&s^si &§°s g&s^u ^maci. 3 is, insa s 

i s ¥ss bit© vsacf e^oii a sshsw. sxieis a^sa ssaixi^ssi 3?, ¥ss ^^^oii ch § §6H3fe ae, 

; ksan sts g^a e^eHoii Hi3^ g ssHaci. 

i 
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1^°^, SkaiXl^e £3-18 i^StUSI 4=X| UfeiGI ae Si Bffgfllft S^P^e gg [Deforest, Photor 

esist Materials and Processes. McG^PPlill Book Company, New York, ch.2, 1975] Si [Moreau^remiconductor Lithography, Principles, 
Practices and Materials. Plenum Press. New York, ch.2 and.4] Oil 3HA|30i 21201, 01 *F eg Oil }|JHS SSaiX|;iM SSI Si 0ISSI SI 

kii s Aigae s son sas eigao. 

SCI SI a. m\ AHk-Oiae(sub-micron) 0|D|X|2| sai ^ISHAJU D\B 3ab 3gO||B ¥1611 W^& I? 9 2) aiX|±e Algol 

as pi g:>i8i3 sup. oiag saaixi^eb maas srsaowu sxiej« sigaa 4* aaw, maa a 1 ems ct4* 

21 ^111© 3*S(U|71E|« 5fga aiXl^eo] go) ife g a§ ttS(SXIEI£ Slga aiXliSg S o )§ a&a 4, m sf^sjog-s 

5$a sxieis am±eo| g° ssaixi^e bieicHsvEi a@=(pendant)s ^22^ °g^s(biocking) n nmm saispm, seaixi±e 

b!2!CH ?±8(backbone)l SS81b ^§2) 318 »£I8PI ¥18101 ^§2) 80|ga H3HAISP1 Alg£|3 SUCKS50D: DieigS} 481 SI 5,0 
75.199 S; 4,968,581 S; 4,883.740 S; 4.810,613 S Si 4,491.628 s Si 3HUC1 48) IS 1 2.001,384 a). aiXl^eo) 3g§0| k§£| 

ch m^u 3101 sail an, 00 ■ so) 3mu kb 0101=21- us ^?a *fg 3101 §a93 3011 my aixi±e 3g#2i kn as* si bit 

H 8912*011 a0|g §5H 4a0| LiEmyi aCKSS: R.D. Allen et al., Proceedings of SPIE, 2724:334-343(1996) Si P. Trefonas et al. Pro 
ceedings of the 1 1 th International Conference on Photopolymers(Soc. Of Plastics Engineers), pp 44-58(Oct. 6. 1997)). 

gJH SlttJtMt SSaiXI^Mfe C18g 3S0II =lttB SB. 0I aiXI^Sb kg ^8| 36Ha AHk-Slk(half) Oiaa gj AiM-?|E| (quarter) 
Oiag c1^(feature)2| ganil He 2Ss 3g0)|0|| SU0) a^fg IS! UEM£ 4 SIP-. 

3215!°£, 2f 250 nm 0|S1 kb ax|0) af 200 nm 01812) kH kAlti, Oil! iOi 2f 248 nm(KrF aiO|X|0|| 2|8H SIS) kb 193 nm(ArF k 

3 3i?oii 2is« ns)i s»g ems noioixis-s ^ sub saaixiikofi ojg siaoi boixia am. oiaig e kg mss 

AlggkSM) SCI CH SfS <M=g §aA|3|b 301 31b 1 4= SUP. 248 nm kb 193 nm k&AI 36Ha 0|0|XI1 *||§81b SSai 

Xl^Sfe XR8I 5fS(0ll» 80) A4 5-0.25 m) tf^S Sag 4 SUSffl, Olfc 0||g §0) SIS Ikl b0|3 Sxl Sll S#A|3PI ¥18101 
<yS2j°S gCH Sfg 33|2| 2|£ SSJgtOI ^gfSife g^AIS 4 SICK 

3314. gXH2| as SSaill^^fe ae.^°S bim^ §nf§, oill IOi l-S4-ei(365 nm) » G-£f21(436 nm) kSOIIAH oiDixiagk^ :h 
ttSiaSffl. §iy2!2£ 248 nm 2i ^8 EW90DAI OlOIXISSPIOIIte ¥=l»»0. ^81, ti8 aiXI^Sb 0|2i BKSOII kSAI 1X1 

as sh&e(3^oii toy a 8i gagxi ^ 2ici)i u&yict. 

kg, sfg ssaixi^sfe 2is aafe sjgoii sag teg sii&2i oiomi sissm str soio. oiim ich, g ssaixi±£2j 3i# 

S g.6rS!!0||Ai UlkiT SS)0| HQ ^^("UFTL" kb UlkS ¥1 ifSIXI 2iO)klCH, g&S aiXI^M 0|0|X|2| oH^k* 6f98| 

EoisEaci. oiii eoi. ^si aixi^s ^§ohohai 3 uRie se^iu ey ssniae n sesi^E( con t r ast) oiaixi* 
sisii 4 sua. 

axH2i Bte ssaixi^sb kg ga? Aige onsfliou Qig maoi hissi b^di. kg mm i\m\ eke <ms\ oH&ki =si xm 
A|g ^ sua. 



&80I 0l^3If ofe P|^5! 3ta 

tOSI-Ai, dflg SSaiXI^S ^ae, ^o| 248 nm 21 &g BIHSOIIAI 0101X191 4» SUb aiXI^S 5SS0I Ui^SiCf. 350^ S£|S 01 
01X11 JQIStt 4 21b aiXI^M 5SM0I ^81 HfSS|3|Ci. 



i as2i ?a si sfg 

! e ^sxne s vaoii oiaai <y^g sbich a 4x1 digcn aekSAi oiag saioia g^sib ssaixi^s z&mm waaci. e v 

i 82) l£|Oib 1) m 31 U 2) sjOik 2f 125 A 3 2| gXf ¥ffl! JfJIB, bfg^SWb 2 kb 3 01^21 gll(fused) kb b§JX|(bridged 
i ) gl PfXIb ^3 OD^QS tt£IA|»s| gS4£ 311 Sgofb cl-ggSa OII^QIS 312) Jf g^S?|« 5ibC|. b)^2|g ^3 Olli 
i EOS 31k£b 82|£ X|gS 8!^ 31. ^81 0111 82JS X|gS Sli Q\QVim, ^81 DilSOlClgi Oil 31(Ol?|0||Al OH^SIS 61 
ib Olliomgg ¥?l(moiety)2) #3 g±0il ie@Ci); 82|S X|gS MEIAI1S 01911; Si 82|£ X|gS fflUlOl SgSCl. S 18 
2| SSaiXl^e SaiS 248 nm 21 HE AI5-300 nm Si A|k-250 nm WSS Sgg BH1S0II k»A| 3SH& l£)k 0101X11 fllStt 4 

sua 

kg, S 18X11S. ^^^Ik. e 182) aiXI^Sa AlggkSW Cll9o| saa S.|^3a)E|(lithographic) ab Si Sia UFTL M JIIS1 

^ xies wsiaci. wis ^aioii n 21 1211 &ssm aci. 

kg fe^ik. e i82i gaiDib oils lot laiAii^j 3i§ gssixi ib iwiioii^eiis asai 01(00: ffliwt-¥i oisiaioie 2 

I ff2|0|)OI| b|6H aiXI^S 2iS2| k# 1 HlkS 821A1OI0II felgl Haa esyAeg L1E1LH3, ^881 §1^3 8Hakl UElUib 3k 

j a isiiaci. 

! oigsiks smsioi suxib sxig, ai33 lag ieiais^ 3is 4>a HEia gaa!!2i2i 1 01 cm 2ig gotis¥Ei eisg ife 
3ii sjJisjks M&tt 2ka BEiaci. coaiAi. biks sgg a&too/ii. aixi^s^ s^yg ga^oii tug gstik^i bia^i yet. 3 
am. kn ssjoiiAib, sraiMBBi 3101 jiitisoi ^a -coo- ¥?ii sigsis iaik 3101 "iss" §ka*n one gi naia ga 
mm bi32j fee soais xiiggci. i3i2<ks, kg 1 bik§ aixi^s 39521011 ass g8H xiopi aai 4* sua. 

bl^2|813||b. ^81 ilia UFTLS ¥|8|| S 182) SSIOIb CH¥e lb B¥ll g^l 301 CI. CH^ ?fl|2)Sa. S 182) S£| 

Oife 311 2|CM£ 2f 30 SEfc 40%. 0)^ bl&sioMlfe *!CH£ 21 50, 60. 70, 75 kb 80 B% g^SlOl, UOiXlte g)2)S XISS la) 
I AlliN il-lgsa 31 kb 3IE1 310IO. S 182) ^81 bl^Sjg S3Dlb 9f 30 kb 40 UJXI 80 kb 85 g%2) ffllte 31 Si 2f 5. 1 
1 0. 15, 20. 25. 30, 40 kb 50 M%°) 1£|A|«5) oHiBIS ¥¥IS 31b tf-Mtt90 318 SffgCl. ft 182) ^o| blS5|g SEIOIb ai 
65, 70, 80 kb 85 S%2| Ito Sfl Si UO)X)b lEIAIMN 0||±Hia Q¥l« »«gD. 



! 
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S SfSBSS SEff fea^lE, S aajBOT^S^t &'X|0) ¥313. ggg USE, s*5l 2t2@ EIS^^I 2E(line edge roughness)! UEf 

u 4 ^es wauu. opioiiAi s ^■aixi2= us gaioife mia-oH ass asetb nvei saect. oiais saioioii a 
oiAife. s§3e=. DDEhfliiji ntaHlSsi easoi Atga aoio. 0111 soi. sset a(5o:so sung oiEr-8toi£4Aiflitoj» ntat-st 

0|E^AIffllS2| SffSOl A|gi 4 2l3HLt, S fl«2| OiaSW CtE 0|£jX||£Ct UISOI Js^l, MIS SO) 2:1, 3:1. 4:1 Sbig IItat-6tO|Ei= 
A|ffl^:Dlia-o^|E^A|lI|IS. Efe 2=1. 3:1, 4:1 ib|2| 0||EJ-ofO|E^A|ffl|fe:nfy-8hO|E^A|18I^O| A|gl 4 210. fit dta3£t Oil 9-1 
it ia|0)b 2f StiPf 40:40:20 2! Die}-ofOIE^A|iEie!!:0||9-ofO|ESA|^Eia!:^£|Aliai(MAMA) 011291 = B9I1 £>feCf. Qg bta 
S|fit (HIEHBIfe laitHfe ^ iUPf 50:20:30 2! Dja-8tO|E^A|^eia!:0BEf-8tO|E^A|iEia:B£|AllB!(MAMA) 011291 = 9911 »teCJ. 



ES, S tfaxtSS i!a US. 481 OflSllJS BSBtfc 5S«A|E-aag« 011291 = 3SS Arg6)0| ti\M™ XISOIlAi gasi 4 2ife( 
Xlitg Wl Li X| @2) 31X12 = AI2SS j||Sif 4= ojgg gigjLjiQ. c-jgi s 3!i go| ^ oil a 111 01 a agS 3tfe SSOHAIE-MBS 
S 011291 = 9¥l» ?Hlte gaiDIS Eastte £ ^§2| ej|X|^e^ h 110 ^ 0 |8I, Efe *JX|CH 2? 100 t Efe 90 t 0|ot2J ?-tS WI0|3( 
Sf 60 £g&)0| CH6H a8H& UaiE 0|0|X|(0)|: AiM-f-IE) 0|BS)| fflStt 4= 2180I gt6)3Ch 

s tfssi laioife sst D iHife us a 2) aauiaei g-aasa us ojsjsj e?ig asa 4 210. on a so), ¥4§ a ate:nt as 
gen aaapt s ^g°i saioigoii sai 4= sict. s aag saioigoiife set ouEtaaa. otaaatg gaoii gen sise ag a 09s 

SO) OflSlAIOIIS OHEtaidBIIOIE. t-¥*A| D||E}aa9IO|E, t-¥B0IIEt3B 21101 e 53} STOI SSOHAIE-SStSS S£E 3 

g2t US 5 = at2 = 8t& agOl EXHSt 4 210. ^§5|ES S££I±3EI|E|0|| ag, Oflg SOI, £J§*j°£ 2(00: 2{ 150 LHXI 2 

00 t) SI 5S£l^3E)in|2| 2S0HAIE 52011 tiiagga ¥91011 °|8H S2IS X|»S 2EI§!:Dt WW Efe CtS Ota 3g°| BtSOO °ISfl HIS 

1 4 Hh 3ISAH&! OH 3S, ^81 iy 3gOI Est AtSi 4 21 Ct. 

6t*et bt2t SOI, S ^321 bt^sjtt M£|(»b. dig SOI as 4« 831 §SH HSSSOII 2iO|Ai, SM0HA|E-^E@ VSSiSOl OH^ 
§5HS, SlSjES 0.26N E||M£tO|iaaSte StOIE^AtOlE 4§2!j0l|Ai Sf 10 A/S OlSt, Ci^ ag^jESfe 0.26N aiE£tO||igtSfe 
olOIE^AIOlE 4§21|0||A1 2f 5 A/S 0|ot» UEtyiCt. g SOIIAI °S5 4« S3| gSH ESSS" Efe QB %M g^fe 8PI AIS 2 
31 2I0ISD: S£ICH2| 9«jE|| 3D 2S3SS ^£IE 9IOIV0D 25! 3SAI3I2, §0H« 130 t:0||Ai 1 Sgfit Hl^fitCt. SEIOt 32 IS ¥ 

wife i.omm oip. said flag ishss ss aoinia ^§ S4tesi(oii: 4t?i aisst bta aoi 0.26N EiisaoiiiaEk sioie^aioie 

4gaj)OII SPt. 0)11 SOI Perkin-Elmer 5900 ELIEI1 At§8t01 ^SStact. 

S ^SS ESt 2| £te!0l g4^E5 2f 0.40 Oiag OISI. SJ felXIOI 9} 0.25. 0.20 Efe 0.16 Oiae 0I812J atei ^ a 42! 3tfe at 

ej nneaj- ^8 nsn^t nais oioixis asstfe gtas sestoi naiE 0101x11 aastb gtas sisact. b ^as Est ts stasi 1 

aim, 5M3IXI2M Efe 211 XI 2 S g£|n oiOIXI^f 3|!S OtO|3£^a|MSM ?BO|B| 3|Et Efe 2«3 921910114 3^2| CtS Sffl C|2« 

aoi as ?ias sastb «i2§s isstct. 
s »asi qb ^as 01? « aea 

a#st bt2t soi, s vast saiwb mis nm si 6te ^aiAisai ©§142 oii2Eii= ¥?i. ^si miiometi ¥*. ouaffiti ¥*i. EaiAi 
is Qisty ¥?i Efe nma ¥9ist as saiAis^i oii2aisg gt^ ^t-aetaa 011201= aisi et^B9ie asset, s soh/h, 

aaiAHBl 011291= 3g" Efe CtB SAt gCHfe Sta|AIS&| ¥9|2| &3 &23| Oil 2 91 E ^2011 5!. ^ -C(=O)O-TR(0|P|0||Ai 

. T aaiAIS^I 3SR2| &20|Ct)S 2I0ISQI. 2!0|E 6fS 9 ¥011 2i01Ai, b|^S!8t?llte tt£|A|«B{ ¥9|2| ^3 & &2(^ 20EAI 

g^i &2)fe oi ¥ oji ai ei tmaotcteta otaaaiois aga eoi 011291= ^2011 ssaaa soict. nam. 011291= tt2oii aaa ^ 

S ©2fe ES aSIAISSj s»o|| CHSH e!|2AISa!a 4 24ECM, 01 3 1 Oil Ai aa|AIS&! SS 2!|2AISS| 6t3 &2£| Xiaaig2| smoiCKSEOII 
: 161 A 3 2| SXt ¥DIS 5tfe 8t^| X|«8 A|S£«I^ ag). SS^ES, 0)1291= 2>20|| aaa 4t3 S2b tf£|Aim St XtSI. «/Sfc 
6IU. 1 Efe All 3H2I S24 1 LHXI ef 12, Ci^ Sg£)S£fe 1 LHXI 2} 8, Ci^ St^ESb 1, 2. 3 Efe 4 2| aa agOII 2|oH AS!! 2! 

; oi ct. aaiAiaai ags es aa^ xisJiia asstxi as aoict. 

j onaotctaa o)iEtaaaioi= Efe onaotctetaoiaa2iioi=2i etgoii sish isa 4 2ife 3a, ^ oi¥ staaa as otaaaioi=-as 1 
: aim^t aet^ES btasistc}: 



0. 




bta^is saioiEfe sp\ m±\ (1)21 201 saact: 
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4PI AiOBAI, 

r' a r 2 fe are 44: ife c,-6 gnat us asia tt a, utiraspife *w stress 4=4 SEb ooBoiot. 

^Rn bureswib gaas tm en oH Hietagei saawu aoie nny& ««aoia. og« mo\ »s2S(f ci Br 

SEb I); L|S£; AlOhk; o|0|E§|±!; UtgstSMIfe e±SB* 1 LHXI 2, k 20 °l Biiasy; HrBSjSMte &:i:SJR» 1 IflU 2f 8 2| asis 

xi@@ ae; Httraspife e±sa4 1 mxi af 8 21 asjs xi«s a^Ai; aiwat as asis xis^a ^saisbi o r a eom; 

y fc a°is xisa ej-aiAis^i na. aureswib e±sxw. 7 mxi af 20 21 g& shxi a ai^bwsi utoiAiaBi £b s £ |Aie^ 
« Alia). oii» sot xi^a aa, mgreswib onsaa. a°is xi&g omea. bureswib 2-aiaomea. a asis xi^s 
ssiaibs Gfl^y, s§| 8-miasaiAiasGii^yoioi; 

z fc o(opioiiah my &s assi 4=4 asaao) mn a 21 S4, wa^iswib 0, 1 £b 2 om; 

a fe EA|S DO* 9?l°l S% 012. bf&S|8|3flb ir S£|0| 9?|« 3|go S 8K) j 20 UX| 80 M%, SEb &ir& 3^2| Cfg dUfSjS 2i0|ffl: 

b b ssoBAis-aeaa ofl^aia nesi s% 012, utasisMfc s saioi ha* 3is°£ skm 20 urn so 1%. SEb aae q 
e tttB-ziB aom. 

6PI SW*| (1)0flA| a » b 2| ffS SEI012I S 091 00 CHSH %0\S. 2f 50 8%, C-)^ S!3°£b ^0\S: 2f 60. 70. 80, 90 SEb 95 M%gi 

som. fflafAi (dohai. nik eflfe aisses sioie^ai neon situ net SEb nra-as, cm ai»°sfe nfy-xi&sa. 

S U92| *8| UWSIft MilGHb 8PI ft*A| (2)2| 3&Sj» SOI life a a£|A|g£| 4-Meh36l KSSIb SffttQ: 

gaj&| 2 









- a 








y 





(R) 2 



OH 

R' . R 2 . R. Y, a » b b SW*I (1)011 §2|@ am »2. a 21 b 2| BS Sf 100% OIB. 
b^2E| 8130b. R' a R 2 b 2f2f 44: SEb OH SOU, z b 0. 1 Sb 2 01 a. 

&*m am aoi, s ^s°i ^3f°i biasie SEioib ss^isj ssaiinsHEl sa(^. a a ssohaiejoii ii?i2£ bi&sae! 2, s 
b sf-s e?i2f as b?ii saa 43121 a?ii saa 4 aia. ^31. opi a§,^ (3)21 mbieh^i- bi^sm: 
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i 

j R',R 2 ,R, Y.z.aSbc (1)0|| §2|a tim M, 

r 3 fe +± Eb c,-6 su, ti\$m$mt: ^± Eb ohhoidi. 

x b as2<2£ a±naini sa, 5 si b(oa: iso 1 oig) si ssohaieoii uiusgei nsom, gsis xiss my ai aio^; Eb ¥ei 

3*SI» tt8 Bfg; Eb UtSSIMfe 9JIIB OiaStf it 8 ?^sl SS8H1, 

c fc Bfl X 211% 0101. a|6>8Mlh 30IE 1% U CH^ S!?!32£b Sf 1 LHXI 50 1%, CIS CH SS^IHSb 1 l||X| Sf 30 Eb 40 1%. 
S.Q G S§2j°Sb 5 UXI 2f 15, 20, 25 Eb 30 1% 0|Ch 

(3)O0/d, a. b. c 2| §}g 5jO|£E Sf 50 1%, CIS 2 13 2Mb 30IE 60. 70 Eb 80 1% Si dfgSjSUb 2f 90, 95. 98 Eb 100 
1% 01 o. 

#*6t 012f ^01. 2W&| (1). (2) Si/Eb (3)2| g£|0| 528101 g S0|| }|£S 2f§ *flb SJ2|£ X|&i * HCh "XISS" 3S8 

8mot#2| 8|g£|b flfl, Si5|o£b 1. 2 Eb 3 fl»0||A| 8IU Eb 3 0I&2J 3g, Oil* KM tf£a(48l F, CI Eb Br): A|0| 

E; uss; oitfJl §gC H BTUtfSy;Ci-6 ttll; C,- 6 MAI; Cm §i?iiy; C 2 - 8 

tt?|.y: SIOIE^; C-s ^?IEiJ. OIIS SOI 0|& §31 38 tf?tk8l SOI 2|8H Xlfil + 9JLQ. 

s tt.esi *si we^a saoib gigs tiisi 38 ^oi°i gaioi b?ii ttftir * &b skjisi ngg susioi, an^swib spi 

Bfl» 90 1% 0|&, CHS dH^ohlb 95 1% OI4rS QZoWU, B?I£B 3iO|C|: 

St^ 

| K fcH. (!) OH ^^(2) \— '(3) 

| (1) SBJ(4-o|0|E^A|>:E|S!-co-0lli S!§ HEt3HeilO|£) 

i 

J (2) g£|(4-8|0|E^A|£Qa-co-2-0||S0iaB! 0||Q3gE||0|S) 

! (1) S£l(4-8|0IE^A|^Pe!-co-8-0HIM£IA|lSQ|3|y 0|IEI3IB||0|e) 

utirag saioib (D, (2) si (3) salmon &§sixib, oi^Efls fc^oii stfs &g §t£oi cm atu. ^si c*e c,. a ««. ch 
s as^ESb qb c,-6 ttuoi xisaoi sic*. 

a »82| l£|D|g 5S0HAIE-MBSS Oil ^ Ell = 3g2| U^Sjgh ^£|A|gaj ^fe Q± g ¥HIS 3>bC|. b|2| SOI, 0|g2|o 

s VHaoi axife awiw. ga& vsiAim nes s ^S2i is sgaioioii Aiggb a? s?&s ssy^M » sh#ei siss 22 
ch^ ^8i, ssoHAiE-ge>§a oii^qis ne2i ai^sis ^siais^ nss sioie sf 125 Eb 2? 130 a 3 , ch^ bi^swib 3oie sf ■ 

135. 140, 150, 155, 160, 165, 170, 175, 180, 185, 190, 195 Eb 200 A 3 2| MX| ¥HIB 3>bCh 2f 220 Eb 250 A 3 SCI g Sf£|AIS&| 
3§S 30IE q 80101 SIOIAH g U|^2!8|Ct. SXI ¥DI& 2|a|S| »«ratt HOI Si 4S ISSfb, SS SISJOO 2J SH 

¥EI 21 01 StW. S SOIIAI 21381b SXI ^SSPIOII ai^SIS asa SSaag Tripos S¥EI gJ4»31bg1 Alchemy 2000 

I 01 Ch aSEIOII bJ| 3?| ^S0|| CH8HA|b S3 [T Omote et al. Polymers for Advanced Technologies, volume 4, pp. 277-287]fi 
S3S8IS aci. 

I s a^si ^-seisa oniHis2i &!¥ ai^sia ^eiaisn 3i§ oiiiais asm aw his oiaioii uamsia. spi ^2011 uq 
! b xisai rs siaswb C1-6 ci^ ass!°sb c,-6 one mo\ mm. 011a. hsi. ¥g, mm eoici: 



onn«;/^/an 
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nesj aeeoii 33iat(A s _)E uehjihp: 




ma-Bite B?i2j aewssxieh m* e?w oiEj-oiaaeej a«ii>p* es ajss ^ sic*, ona-nta e?w 3?, s§3 

25 SSICHfe 301E 1. 2 Ete 3 8%. Sg»og of 5> 8 10 15> 2 5, 30 Ete 40 fi%2| OflEHBllfc BSIfi 8N?ff 20ICK 0IBJ8 Oil 

a-afce ona eoi ooa-sfoiE^AiiEia Ete o«EH8K>iE*Ai-8niM)iisi±Eia!s egAisi soim^n sistt 4= a a. 

S SfSSI §£|01te pgfS g*gj2£ fllEI 4= SiQ. » S|SfS SHP^ fii SStt «f» Site ¥^ ttS2£/H, OUS sO) 

8 B?)M »IS6h3I fl8H 2kD)l 3HA|33I2| gXHSMJII MSS OPI(0||» MO) N 2 
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, SI 2f 70 T! 0I&3 



sS( H J§ SEb g[g gOH(gflMga 3?)2| d|g 31 A183 a§ A|e*2J ftggog IQEWR 1 4 SlCf)0||A) ygA|3|b SOICh 

*aa g>s goHSfe on a m Ene^ToiEs?^. oiia §*sioie goi sasa. ag SEb s ag2i gga diss skm 9 a 
3121 ^axuoii sjsh aaoy aaraoi soisw aaa 4 saq. 2f§ xis aicia jhaii^ Aigi * act. on goi. oi2-m±-2.4-ci 
ouaa@usaa as 0^ stagoi Aigi 4 ac*. mgAioiE, moii^ais. a ma mois?} £& Aig§ 4 aci chains! yg 
saw aisHAite 019 ^Aioaa sssie a a. 

S 3BI0J1 898131 91 & B}gOII EEOIOIIb 2-OH!01PBiO||Eiai!aiO|M; 2-HaOfCfffilOfaHiBOIS; 8-0HlS£|A|g 

sa?(yooQaaaiois: 0111 aia oii&agsfioie; on a eiu oiseaioiM; xiaa my au; asis xi^a ±eis!; ggs xias 
aw-ona ^aey: NiEiBusLiEi!; waasuMH; uta^swb mssssoii 21a ?aa 218H sjiis oia-eg Eb am-¥Ei 
safe oiiQBHaioiM^ saaa. 

s a asi §£iom asspma agAia 4= ab jib eeo^ 333121 ^axi^oi eixia 4= aci. ma soi. mama-jib 991 012121 
tf-aaaa nmm asspi 91 sh Mtangaaaoia, t-^aoiaaaioie, t-¥^Ai mi aaa aoi s, MHfaEtaaaoia; a*Aiooa 

NEtaaaoiS qg agSfe SkOi; 19= 3§s 89031 91 8H UEfaati Si Otaatij* aS ag81b EE01 Skffl 

a. g6H ssfli. 0111 ioi oipe<y ?4>m gat aoi 3aa eeoi2| agoii sish asa 4- sib bsaiu 4* ao s ag2j g 

£101 a^AIBTOD CHSHAife 01? filAIOlia »S»B 80. 

wasa-at. s as 2i gaiDife aia^xfa 1.000 mxi a* 100,000, cm ai&^siJiib a? 2,000 mxi ef 300,000. ch* ch uia^swib 

ef 2,000 LHXI 15,000 Eb 200,000 2| S3 fi&&(Mw)a 3H! 20(01, SX1I* S£(M„/M„)b 2f 3 o|8h CH3 HUf^SMIb Sf 2 OlolgJ 2 

oici. s aasi saio)2i sxh*(m w Eb mjs saaonfe a ¥3i asotsaamis asso. 

ssaixi^s xmoii A(gs g as 21 saiDife =^joffe aixiAg i^n oioixim aaspioii gga °fsi sa^a oi^ais 
age a^sfoiof acf. ooa soi, 0121 as a-aeiaa a^as ae2i aiaa as saioig # baoii aa 3oi£ 1 a%. cm ms 
3snnife 2f 2 uiJi 50 m%. cm a si^ies sf 3 urn 30 Eb 40 s% a aom. ouai^sj masia Maioib 01? aAiona asjshe 
aa. 

ma aoi, 4x1 uiejcH ssssAi ?ita saioia a^sfb ssaui^s sasoi sigao, 

« ^S2i ssaixi±e ^ggg ems, aai 248 nm a taAi 28H^ aeis oioina isa 4 aa. s ^§21 ssaixi^efe bi^sj 
5i?iife aixi^s 3g§2i kg sj uikg a^yoii g««£ xioia sisspi 918101 bibs %u oii^ais saioi ag2i ssoHAiE-^Ea 

M6HS OlgShfe SS,^og g=g SX|E|« aiXI±S0|Ch 

ssaixi^s 7311 011 Aiga s as 21 gaioite ^^ote aixi^E asiH 01 01 xi a gsspioii ssa asi ss^a th-a^sa oii^qis 
nmm sssKMOf aci. 01 a aoi, 0121 ^s ^-aasa a^a= 3^21 »&a as §£10121 s ehpioii chsh ^che 1 e%. cm bta 
si8Wh ^ 2 luxi 50 a Eb 60 «% a aoici. ouai^sj uiasie i£ioib 01? ^iaioos S2E8ia aci. 

a^a ma aoi, a as2i s£ioib ssaixi^s sa=, asi si^es g^a sxieis 31x1^=21 *xi 0121 ch ssesai ^si sg 
8^p. g as 21 ssaixi^Mb sisi^es y^e urn as 4-xi meici as si &sa ass a^&o. 

4= xi B2JQ1 ass aixi±eo| 3 itoi 4-a aa£ia sa^Es sat 4= a^ioii ssa ass Afggow aq. 

s as2i aixi±s sass sa siasf^ib saa sai^oh e#ai aixi^s2i ag#oii andatent) 0101x1a bisspioii tsa a°s 

AlgEjb 5S0HAIE a4SSI(a?, "PAG")* »Saci. 248 nm Oil AH 0|0|X|S8fbG1l dl^sja PAG b SPI §WM (4)2| aS31 as 0|0|E 

a smi 01 §i aaao: 



r s as. ohpae, aacoii: c,- 12 aa) a ina?2S(Ci-,z aam as KM¥Esaa, mvi aa^s^aasmois, wmmzz 
tyasmoie goici. i=si u^azia pag b N-[dHM¥2s=aasymAi]-5-Eayj-2,3-a3^^oioiEoiq. 



SW*J 4 




a?i AjoiiAi. 



^SUIOIS siagoi Ea PAG, ^S| aSHIOIS SOICI. 193 nm S! 248 nm OIIAH OlOIXISIolbQI SjSS ¥ llllb 8PI PAG 1 SI 

20IQ: 



WIPS PIView 3.3.3.0 




aSflSUIOIS SUfgS &J\ PAG 12| &S0| gSSIOI Slb 351 #3 fl| 96118111.2(82 0783136)011 ?|«8 w» a 

oi 4 am. 

4Pi ouais BSMsuois ne oisioi goisj» M&aa ¥ eee^ sufgoi e» qtroct. *«i. weraet goiss sw*i rso 

a"(OI3|0||A|. R 8 OfQBS, ttll(0|: C,-,a ttll) SI IHS¥£S(C,-,2 2tS IH§¥2£Sifi. *8| B|ff*££4§tflStllO|E, ffl 

s^ssktitiskiiois gomjai ag ssaci. 

Cfg SXia PAG ?\ £fi b BtS2| aiXISMO|| Ahgl 4 sick 

s gfssi am±eo| u^sjgj. o l2 j5j g^3j| fe ggg aixi^s a sis 0101x121 siiass issj 4= sib s?i a?i, *si Eiig^¥ggf2^ 

8K>|E*AK>IE(TBAH). Eb HIE£f¥l!gi££ BfaOl Som. SPI 331b d|H3 ig££, 0111 ge s nioti LHoH at 0.03 IflXI 5 §lf 

%°i ass Attract. 

S tt92| 2£aiX|±Sb Efi Ct^ S2|3 g§g »#8f 4> SICt. Olll SOI. CtE ?J2|* SPHOIIb 5 g«ll(antl-strlation agent). 1\ 

^e sa*ii soi sbsck oiaet assisj sJWfe, 0111 so\ aixi^ssi as as2i « 99011 choh ^ 5 mxi 30 s?% 21 22 

£ SHIStb 23* 901 UlU^i HfeES SXRtt 4> Sib SSXH 81 SSI KI2|8t2b 2MaiX|±S Sag§0|| XI bE£ SJHV 

3S0IQ. 

s stag aixi^sb § a?) |o| ^axuoii 2|sh iois^i *usi $ sici. one k», b ^§21 ssaixiss sage ssaixi^M as 

1 2S|'»» 1CH, 0111 IS 0111 SfEIIOIS, OIK a 3211 SEOIIi oaSIS. OHM 3SII EEOIII Oil OMOBIOIS, HSSS! l£ll EE 
0111 01191 = , ESia! §£11 SEOIII OH 913 OMIiaOIS Si 3-ORAI 0111 5SH|2U|0|eo|| §8HA|?| ISg + SICt. Sa 
g§2| 2» BBS ESaiXI^S sai2| * 5&0II CH ©H 8f 5 LflXI 35 §9% S S&Ct. 4 XI bt£iCH Si 3tSa £SS SI 3§#S IS 
512 &3°| 97H SJ bbih OIOIXI* 935PI0I S«ff g?2£ SZ||»0|Of ShCt. 31X1:^ g^o| SOII tHSHAlb 4IAI0I1 SSot 

a act. 

b a.32| sags BlttaiSS »V0| lD£h mEQ. S ^S2| 9Jjfl| 31 3EagS ±E|y (spinning). S XI (dipping). M£| 3§(roll 
er coating) Eb 3^2| ga^e! 3i 3I&0U 2|8H 3IB0I 2Jg^D. Sg2| Si S^H] Af§8 ^DIW 

gxi, ge»2i §e, ^niu ^e si ^ my on ess- aizis ?ises sjoi ^^z\t= mm ^mm isspi ?I5H sag 4 21a. 

b ^§2i aixiss sags ^tfs^ib ssam^Eoii 21s sue s»st hsah^oii Aiggb :iboii ^seq. odi goi, 

sags otoiasssADAi si ^iass abi sisspi ?ish ^£is moioi Eb oiaata^s sga ^ais ^loimaoii 51 §i 4 si 

a. ii¥Olfe-i?¥0|fe ^MOIE. %m O^AIIUOIE. A|BfB|, <^5J, =?£!. #£l 3|S #01 Eft 2|9o^| AHi 4 SICi. 

Hsaoii ssaixi^eg a gg} ? , ^§ ssais u^si^ib ssaixi^M atioi eaiom aig mm mm tiw®q. n*. mtm 
ei yaEs o\±am #6H oioixiaAiaa. ess asanas ai^ssi ssa abg ss^es saaAi?i aixiss aseoii mes 
a oioixi« Mstm seam, ?ai5jE£ e§ on y xife ag^ss es 4b si sMaixi^s sa gsi a soil iD£i ^ 1 nxi 100 

mJ/enfOia. 

tim aOI, S ^92| aiXISE Sag2| ai#S WB^C^Ib a(deep) Eg ms, ^S| 248 nm a as Ajb-300 nm Eg m&oii 

2iai-B»aasQ. nam, e §f92i aixi^s sags e& 2!if5i?iib sw&oiiaie oioixisra « aio. on* ich. b ^921 4-xib 
pag s sisaAia «f> 2i°«, aa,^°£ g^a hxieis i-sfei aixiis, ^ a* 365 nm oioixiasfe am^ssA) A^sac^ 

! . e Ii92| aiXISSfe agh a|S-50 nm Eb AHS-20 nm tl, 13 nm Ei» iiS ^-UV EIKEUV) Si SX| &J(e-S Eg)ES E 

; amscii aom. 

j 



onnc /o/QA 
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sasa ^eae d^36K*m k 70 lhxi af ieo se s?ioiw woisffch n^^feg @&»cj. ^a aa^. tutt^st 

bjoiib of&i one pons omit Wow om gow ; qoii&s otej Eb ^aioii&M ojaa »s as oia: me, niaaa- aimn 
of°i §21 ^a pia s^s Atgstoi E§a am^e sxiei* *b«2£ se^ss. a#g & sijioii aaa get on 

i\E$9i sseiiJi^E sue age cm. ohm mo\ %\x\±=?i si^a s^m & gjioii sua bmsoii ma swages ons (etching 

mo\ on&ma± %\o\wm aissfe 3¥, aiva omasb i\± oosa. oub My*o> ^bos/h ci 2 Eb cf 4 /chf 3 as 

sis* us s± m±-im oh s xii ssi »szs BS}£ot onssi^ s»aa. oiae »a* f sxie &bs oisstoi a as 31 
e££¥H aixi^^M 4 ao. 

s son oies 2^ z&g saai saspi askm assao. spi mxiia^a aiaioipi- e ass aaao. 



MAIOII 1-6: »0|J| a EEOi°l &g 

a aim 1: oiis soe a oii&atiaioiesi ©a 




Afg llooogXjgooS oog^^Jo 

CHI & e!M°°°182.31 g°°1.00°°Aldrich 
n-BuLi(ffl!^S 2.5 MM40 m*ooi.io°°Aldrich 
OIIQBilSa l^£fO|Eo112.4 mlooi.iSooAldrlch. AfSS gf? 
THF0006OO m^ooooAldrich, AfgS 

S£ BfS a Nil AtSSQI 2!SA|3ia, ?4 N 2 £ 833 (flushing)© ^88 H4: S?PI8H>IIAI *B3MKC». 

D vd\ bqpi a aewp* ssia 21 3-^ rbf oil 2-0111 mm 182.31 g a ^thf 600 m* 8 swaa. g«s ^ g™m a 

2) n-BuU g^{440 ntf)S OIS-B (double-tip) L|#M S6H »CH5|0I| ESAiei THF §S!jO|| 30 M^OII EDm%Q. 

ai a^soii ^jiapih 2 Aiasa attach 

3) 0|IEfB8£a M^dfO|E(112.4m£ r 104.54 g)8 20 g^OII £M %D\o\?iQ. ^^f^S ^S»2 BAH BBM&aCh 

4) LICI 98 0l^5faa. 0148 S^^OIIAI a^APIB/H OIIUI-aztAia Ol ^(water) 200 M 1 SWaU. £]£jS g^iS 1.5 Aiaset 
MVo\H, Sa|8K)|(2rZh2| Oflai^ Eb THF ?88 e^l ^ 5H 8^8 4 SO) Dl 4(2 x200 ml), Na 2 C0 3 §™(2 x200 mf) 
a Dl 4^(3 x200 m£)^ »aiS A||a|& ¥4= MgS0 4 ^0||A) 2i^A|^Cf. 

5) ^^e sib e^e sis gy^K^^EM 35 toio^ ^xi) &q\\m ^^ai^ sib %e ®$mm 

4=M > 90%. 

6) 5 EFMA 1 Buchner Oil 0j|d|-^C| Ala AIEJ tfa^Wtf MS)1 loH 831^ (flash) M3»££*| S»l»01 OIIQBHti ¥48 
m^mm MHolRQ. SkDil 5ij^e}o^ g#A|3|H, SJI ^Sjl ^S^Al^aLI (rotovapped) ¥^ eijfllSAI UEf!dC|. ^Sl^ 
NMR Oil 2|oH UEfldQ. 



gAIOII 2: 2-0HI-2-OfCf^i 0)IE|3iaiO|e 



MeLi 
THF/Et 2 0 



K 




^lEfalSllolH 
(MAMA) 
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i 

! 2-0mei9feooi50.22 gooi.oOooLaSlHter 



°La^Ste 



MeLi(0||E)|sg 1.4 M)°786 mt°<>] .10°°Aldrich 
0HO3H5SJ esyo|EoH2.4 me° 0 i.i5<>°Aldrich. MS& 
°4 THF°°°600 miooooAldrich. AI§S 

as e>g ^e.Pi? sj use Aigsoii 23eai3I3, n 2 s mbh^^ y§e §± mspiskhiai ^ssiao. 

1) Olli£l# §5!!(786 me)g 0|g-l L|ge §8H IrCPI ^ R&IW 2 i 3-^ RBF Oil Oil E2IAI2! S4=££ y^AISO 

2} 2-0m^afe(1 50.22 g)S ¥4= THR600 me)0|| goHAl9|2(0.5 A|2}0|| 2«), mS ^ g^S 0|§-il LIS 8 g6H ¥^| lOPIOII EgJ 
Am 30 SZfOII S3 «2t MeLi ge«0|| S^lolSO. IPIAI ^g°£ ^SolOj 2 Al#g£ memach 

3) B!|4!j gs^S AfgoK* yRA|3l3. OUEfSlSiJ M£O0|E(1 12.4 ml, 104.54 g)» 20 £2>0|| §3 ^HIS^O. 33|2| 

^ioi »«• °aaa, ahss ^(licu s^oi isgao. ^aa aw as°s ?rS8i3 &ah nysiao. 

4) LICI §1 CXi^aCh Oieijg S4=S0||AH a^A|3ISAH Ofldl-yRAI?! Dl 4= 200 me 1 g^SISO. g2*!t 1.5 Al^ge) imSf 
2. S^I^S g£l5|01(2f2>2| CHI 81= Efe THF ?r ^tg §31 fl8H a:>H 4= 810) Dl 4*(2 x200 me), SS Na 2 C0 3 §e«(2 x200 me) gj Dl 
4(3 x200 me)£ Xms. Hm& ?4> MgSCU &0IIAH a^Aiao. 

5) 2f^2| IfillS Slfe g2!|S SIB g^:i(^5SES 35 XI 01 61 £ %7i) m\M gS?AI3| afa Slfe 2!jfl| ^^§1 4^8|»0 

>90%. 

6) 5 MAMA S Buchner Oil AH 0||H|-aC| Aiy AI2J MSiBmt* A|g)l §8H OjJUSrESMI S18|0j 0||E*3i!<y ¥4=1 g£§ 

s i^siao. atoiM si<ye}o £ gsAi3Q, sdi #s sais ssefAiacm ¥*! 2hi£/h UEHctcj. aseg NMR Oil 2|SH £4*& 

3J2S UEHrfO. 



^AIOII 3: 8-DHiE£|A|SSQ|3|-y 0||&3i!2||O|e°| &g 




S|# 100 me §2| 1.4M Oil! £IM(0||! dialog) 125 me2| §5!JS gj^^OIIAI tm (three-neck) ie Uiq M^30|| (Q£f ¥210. OPIOII 
S!^12| e £ |A|l£[5.2.1.0]QI?}-8-S 24.00 g2| §2!|S mm%LQ. a|W, Bfg S&^l 0 tOIIAH 4 A|^g2h iiiySiaO. 3?, S| 
Ai 100 me !°| OflEfaiS^ SSO0IE 16 m«2| §°!jl 0 t!0||A) 2!^3|arj. ffiS Sm§8 g! ^50||AH tfAH(16 AIB) j2K8JH 

0. B!^ 8* ^I9SSS3SI(3 x 300 me) AliajSiaCf. 3?, M«t» ^ISS ¥4 MgS0 4 4rOIIAH 35AiaO. SOD 

■ s\E 1H0II 2I5H Sl^lolOI 5 SSI SE0)(23.5 g)« 4^o12tCh SEOIM Mdl-H 3£01S3EHIH(^E >98%. 4!£|3fa(a|^))0l| 
2I3H §JII812iCf. 

1 H NMR: 6.05(1 H), 5.50(1 H). 1.95(3H), 1.65(3H), 2.25-0.85(1 4H). 
4IAI0H 4: 8ISO8t0|ES-2-^±-2-H-9£r-4-a 0||03aai0|e2| SS 

0||&3ge||O|e SEDie! E|| SOo|0|ES-2-^4:-2-H-¥&-4-a 0||O3!e||0| If ^S^IES B^fe» aSSS¥9 1 B30 OHiBIS 
SIOII S| SH SfSSFaO. ¥4 THF 100 me gSj eg|0|| 80^(45.32 g, 0.449 m) 9i (S)-(-)-y-o|0|E^A|-y-¥E|£^g(41.77 g, 0.419 S) 
2| SSII S450IIAI ¥4 14: ti* §E b|R- 10^3011 EEJAISO. OPKHI ¥4= THF 200 me §2| g# 01IE|3gS^ g£ 

O0|E(45 me, 0.461 g)2| §9!ja ggi8|(ot ! /^j a^2(Q. S^gg}. ^g StfggOII ^ Sa(e£|0||gOia] S)0| ESQ&Q. & 
g SifsS ^AHfe, 1 18 AlZh) H&waO. ■S^S SSrSS 0|3f& 0\^m SIS 8 SOU 2|6H g^oiaCf. g^ Sifie 0111 OIAIIEIIOI 
S 500 meoo S^olOI gg 2 S|(2 x500 me) A||S|SiaC|. ^ISs ¥4 MgS0 4 S 2SAI3I3, SIS BHS g^oiaO. 5 SEDIM 
3£0l£3a)HI(SS 6iaB¥0lfe. 300 g, m*. 3^ «l4»/EK)Ac=1/1)0fl 2|§H S^ISISO. EE[}| £Efe 2f 95%(NMR CHI 2J8H) 013 4=g 

g52%oiao. 

1 H NMR(COCI 3 , ppm): 6.20(1 H). 5.70(1 H), 5.55 & 4.95(1 H), 4.55(dd, 1H), 4.4(d, 1H), 2.90(dd, 1H), 2.70(d, 1H), 1.95(3H). 
,3 C NMR(CDCI 3 . ppm): 174.1, 166.5. 135.5, 126.8, 72.9, 70.0. 34.5, 17.9. 
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a aim 5: sm-¥Ei£^e aaaa 



as 

"^25 m£ ^$351 SOPI^ SXIS 250 nK 3N-RB M3±^l S 



3li SE31I, SWSIIE 2e.Ul^Pr25 m« 32/^1 SOPPf 3XIS 250 m« 3N-RB ^\0\mom 26.5 g s Si^aa 

Mdioii^oheiM a^sioi 5 ids yRoFaa. s^ioii^o^oi 5 y^ges oiiEi3i!^# 20 uxi 25 mm%Q. 
s&is af 10 t£ gjg^aa. sp r as*. ^/s2Ei swa-aa. s^t 21K20 ewe*! 3 a acpia jjjiw, 15s 125 me 

3o| CHasjaa ^£E^E(41 .25 g)/THF(62.5 me)a 30 S2.KHI =|3H»aCh 2{ 18 LHII 2f 30 XJ£ D\EQ 

aaLi saoi aaaaa eiii sas/aea A>saoi 55 ^asun. 55 toy/H 16 aibsb sxiAiaa. 16 Aiasa ^as * 

, =£/S5! AtSSfOI ISIf 20 t£ S^aaa. 21(44.5 g)S SSOiaOfl °1SH Xll^oiaCh Ojeijg 33 LHXI 34 ID 01 AH SastOII 

Aiaa. aaa as s^/a*! esjs oniai isejoiE 90 g °s. si^sfact. 01 e^e oniey ss^oies oam-aaAiaAia aai 

B\m 133(180 g. Baker 40 m MEH-M a£0|£32IIII| MiJ)&0|| SSol ¥HCh ZZmmm S30I 218H gBia a MSH301I aaAiaa. 

5 e&soi ae asp* a aaasi sss mmsm ahss omey isyoiE seu&oii 22 si ¥aa. 0ISSKH Diligy 
g££ioiEs ^S43h i ssua mm soma, ae otiss! esaoiE^ asiaa sbidsi see saaa as aaa aa»a as 

¥S°J 01113 1S30IEB M£I3&0|| 22!8| Eg SSMOI $88 01 9X1 01 3}§s 6^a□. 3 Ot°»g 850 m«0iaa[TLC 

BSOOIMOB Sf)g(aliquat)s Cfg B UV£ 5A r 5K)j Saii g^oiac*]. ££0X14" 01 a? OH 36 gM a^aflCf. 1. 

5 Aiasa aaa aaois(ceiite) aa3(oiiia! mseioies ogui-aaaaam sen ot^Aiaa. z$&/<ss}om9 ouaa ssei 

0|E(2 xlOOmt, 1 x 50 A||SJo^a. 3? Ol^s D.I. =r(2 x200 n>J)g A||sioiaCh SS Ma|8|3 100 g°l a^UMS&OII 

AH S&ge 15 LflX| 30 SSW j2tt«aCf. aauaaa X06KH 00113! a£a0IE(2 x 50 ml)£ AH35faCf. «aj( 

1.2 1)8 33 LHII 34 n(MM aa»0D iSSiasjOKstrlpped) 2e!X|*!! Eg 36.4 gS 4^8ISC|. 85.6%. 

SAioii 6: niuy oii&aaaioieo| &a 

OH 



CH 2 Cl2 




(PinMA) 



Al ^-ni y-2-g°°i 5.43 0°°0.1 OooRuka 
Et 3 No°ooi2.14g°o0.12ooAldrich, A«8 
(HI&3HSH ^^^0|Eo13.07 goo0.125ooAldrich, M§S 
CHCI 2 oooo230 n^ooooAldrich, 35 ^ g# 

as sbi^i? a yes Afgsoii asAi^iii, ^ n 2 s yes e?pi8H)iiAi ^amaa. 

1) SCH^I U 7m llVDPl S»S 500 ml 3-= dfq My^30|| AI^-Elth-2-M 15.43 g-a ?4 CH2CI2 200 m£(CaH 2 0l|A| »A| 

a»» ae, SHAIKH saaa ^iwi^oii xiswv awao. aaa g^s a^ss a^wao. 

2) saoiiiofe!(i2.i4g)« arcH^i ish aara ch 2 ci 2 g^oii ios^oii axi a^wssia. aw. ^aa e^s Eyoiojoi^/of 

/dlE£(-67TC)0i| ^XIAI^Cf. 

3) 0||E}3i^^ l^E}0|E(13.07g)2| CH 2 CI 2 (30m«) g«j S 2 0 S&OII S^i a|3Wach ^^a 2^1X1^ ^^^1 ^^E^ 

4) I^^OIE SI 0\D\o\<%Q. Ol^^l 5S1- Na 2 C0 3 §^(2 x200 mL), 3?, Dl ^(3x200 mL)^ A||2)S Oi, MgSO 4 0||A| 35 

Aiaa. 

5) ^ fc 3£| 51b CH 2 CI 2 IIS ga^K^^^EM 35 TDOIChS ffXI) ^OlIA) fe^A|51 2f2> W^jM £|b »S ssifll ^^MM 4^ 

map. 4^=79%. ^^eoi nmroii £|5H 51em eggaa 

6IAI0II 7: S tfSSI M£|012| 




OH 

nii^(§&a p-«oi£^Ai^Eia) 91 2-naoK}ttanEBa2ioi£(Qe &^ib ssam tt8)si ao 1 lhxi 3)a 10.000 m w 



WIPS PIView 3.3.3.0 



£ SdU&HCK g£|CH 1 S 85 i dft^ 9?l * 15 S%2| 2-DlliOme!! OIIEfBBaiOlM IP »S8HM; SEIOi 2 te 80 S%2| 

m 9?i s? 20 2-oo8ome»BTOaHeooie e?is &^6m; mbidi 3 s 75 lit 33 si 25 i%°i 2-ongomei om 
aaaioie e?n ssea 65 g%ai 01* e?i{gs@ p-moiE^Ai>:Eiey). 20 my e?ugg@ ±eim % 15 i%si 2-misof 

QHH WB3HaiO|E Sfll M„ 10.000 21 HI SJM EUSIOKSEIW 4)1 ffiblUfaa. 



61 AIM 8: SSaiXI^S JPS St £li32HE| 13 

5PI SSSl HM 12.5% £ Oil! BtEflOISSOIIAI S8W0I S US2| S£aX|±S(SSaXI±E f ) V jgsat&QUa bite Olli &}EII0|e 

sohi asiet aixi^ssi sea stoi 2} gstsi saisp). ssaixi^s 1 s sBioot aiaioi 1 oil m» 



aiX|±e«S 




PHS/MAMA 3Md|Qi(80:20)(MaiCH 1) 


84,40 




4.72 


him an? a as* etaois 


0.38 


Silwet 7604 31 3 (Union Carbide HIS) 


0.50 



SPI HM 12.5% S Olli EfBIOiegOIIAH SBWOI S ^§2| £E Clg SEa»±e(sga|j|±E 2 )« fllStfaattSI bite Oil! 

BtaiOlM §OHS eilXl^eoi a = ggM }|§o £ 2} g£g2| 3AIS0). SSaiXI^S 2 te SE|(H3h 4^1 ^ A) Oil 1 

Oil 3lif@ dm 4 B »#fip. 





HI HI 


fflfe/^Eia/MAMASiaiOKHSJEH 4) 


94.40 


C|-t-¥l HIIU fi£Es !§SgSUI0|e 


4.72 




0.38 


Silwet 7604 31 £1^*11 (Union Carbide HIS) 


0.50 



i 

! ££31X1^ 1 £S 2 S TEL Mark 8 esq (Tokyo Electron Limited SI 8) Oil Al 6° ^dlB SIOI Hi (Shipley Company 2| &AWXI 3§» AR 

; 3 2^ «ioi-3i)6K)ii sisjoi *fmi ef 4000 A25 es:n 130 tcouai 60 aioiu^sc}. ss suoihi aei/sa AIS 1 

i @« flSI KrF ei!0|XH{248 nmpl- S«S GCA XLS 7800 DUV £Hlffl(0.53 NA, 0.74oA>g)4K)il k»A|3Q, 130 SOilAi 90 5g& tHI 

: oiae *, aaag s& eawaa sioimi ^sxjsa. 1:1 sfei/sa mee mssk* ?Aja»eoia(sEM)2s e 

: 8 5JgE(exposure latitude) U 8l8E(focus-latitude)0|| CHoH g^ach BUH^M 1S2b 2R 180 nm Oil AH 1:1 Bfei/Saoi □ 

i oH SH&E^ ?4>£ 0I0IXI1 SlSSraP. 



! 6IAI0II 9: *^S| £i4:32JiIII 13f 

! AIAI Oil 7 Oil A| SI3SB SSSilXI^M 1 # TEL Mark 8 M^j(Tokyo Electron Limited SIS)0||Aj 6" ^ai^ fllOlffl (Shipley Company 2J a 

; aj»xi asm ar3 °s oiiui-3S)6roii ssstoi ¥ii ^ 4000 130 icoiiAi 60 ss^ mioiuofaa. 3g fgoini 

! aej/gZ!- AIS HHEdM ^I5H KrF 31 01 H (248 nm):n SflS ASM PAS 5500 ^EI|IH(0.63 NA, 0.75oAJS)6fOI| k^A|5|H, 90 5121 Ul 

: oiUB CD-26 ^^^(Shipley Company S^SJfla. All ^H2| fllOlffl* 31ofH flB|»flfeQ| f 0118 ^ #01 °[ PEB S£( 

1 2|2f 130, 135 91 140 TC)1 ^bU. S^S 911 01 fill 3ISH2, 130, 140 U 150 nm B5|S| 1M affl/Ba l@i A^5[0i ^A^S 

: wBoig°s a s§ 5ig£()ii cjsh H^wao. ssam^ i ~ 1:1 aei/saoi chsh ch^e^ ^ioiy 130 nm as 



«Aiog 10: iBi*mEjAisscii3jy 011^91^(3^2:1 ch 5) ssenxi^ mz. % aiiaani 

31d|D)5: 

*' &OI ffllfema|AIMMQ|9hy 0||^ SI s ME|D1(3Me.lW 5)1 SOI M£o\<&Q. OI^HS^M 40 ^ AIBN(0.57 g). 4-0^I^A|^ 

1 Eia(10.44o> a 8-OHHSBIAIIS[5.2.1.0]a9W Oil 21101^(5. 03 g)2J ? 8 Jii §e b^R M£f^B0i| MEI^H 

i ooui-ph 90 Tc 2SJ2oii Eashao. ye sin 01 ^eouai is Aiasef my^aa. n^. us £t*moii iom nh 4 oac(^^) 1 
o mfi s^^s^acf. ae a^ei 20 Aiasa eh my am ^acjao. a 5 ^*. Maiwe 1 700 g oiiai sse^ saisjaa. ^ai 
wi 6ossehn^8haa. n*. sami oiasm, aawi 1001ms /diaisfaa. Maioie so ss s^^oiiai 24 ai 

ase^ a^AI^Q. = 91%. T 0 : 144 TO, M w : 10,000. OO: 0.235/OI3E(248 nm) 
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8PI agii 2X11 12.5% £ 0111 



3ISES 5 r O| 2[ BAI8Q). 



=)1 fllSSfaCKHai blfc 0111 EtEO 





H%\ 01 


n*msiAi«s ed3}u oh^his 8bidi(«pi ageim 5) 

(80 8% ffllM:20 8% MEIAISS 0)1^91^) 


94.40 


P-t-¥S £2S£ ?SSg5L||0|e 


4.72 


EilMBI^i SSfefifaiOie 


0.38 


Silwet 7604 3IIS»«HI (Union Carbide ME) 


0.50 



4PI SISS "312ICH 5 aiXliM" S TEL Mark 8 Saj( Tok y 0 Electron Limited 31 S) Oil AH 6" 4! 21 S.9B 01 S| (Shipley Company 2| &Af»H 3 
SSI AR3 E£ O0b|-3g)4fO|| ±B 2§6|01 ¥11 2f 4500 A°S B13 130 t!0||AH 60 SSPi UilOIUSiaCh 3g 9IIOIOI1 212J/SZ} 
AIS HH@1 ¥|8D KrF S||0| H(248 nmpl SXIS ASM PAS 5500 ±E||IH(0.63 NA, 0.75oA|g)&0|| ESAI3II1, 90 *kSAI€l*. 0.26 

N Ej|E£|^go t2 - g|0|E^A|0|E 4§e«°S e#Siaa. All 3(21 ftlOIQie SgSUl *)2|8iafeeH, Olie 2^ tfOIS PEB £E(2f2f 1 
30. 1:35 SI 140 nm %tQ. e^r@ fOOIOIfl ^S»S2, 130, 140 3! 150 nm W 3P|2| 1:1 2>2!/§3 DH@1 Al§o|0| ^AfSflSiOl 
3°£ k3r S|§E Si £§ 8I8E0I CH5H 9:>|8rSL}. 1:1 381/5301 DISH ffl^E^ ¥IOiy 130 nm 4>^8faCh 



4IAI0I 11: S8HS AIS 

asjS 12101ft 0.26N 9|M2|¥1^Eh o|0|E^A|0|E 4§9!|0||AH S 91 SOU CH8H BW2lCh §2|» 8|?| H 1 CHI UEHJIHCf. 8PI S 
5 H££10| Al§£iaci: 12ID12I Sffl 111 £2|£ 91 01 Big 0|| ±B SUSi 130 tCHJAH 1 gOHl 12I(H 11 

¥Wfc sf LOgMOiaci. 3S?||0|EI1 0.26N SIS2}¥ll3£fe SIOIE^AIOIE ^S^OII Perkin Elmer 5900 14ft SU Ell A|g 
8101 S2IDI gSS| g5Hl§ 498tact. 

3 1. 0.26N TMAH Oil AH 80/20 31210121 gSHS 




MHO 

R =l* «#3 

(A7 a) 
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* • 

8 ggg BX\ OIAIS^I 918 20ICH, 8PI 48l8?g9IOII UEI-U S £g£| §2< Sfe SOIUXI 8fe S?IU10||A) Bf « 

(57) S?2| S ?| 
S?S 1. 

1) mii ¥HPf 30l£ Sf 125 A 3 SJ &3 0H^E)l= Ste|AHS| BftaOl, £ SEICH Bflft SJd ef 1 LJ{ XI 50 M%2| gf°S 

SHISfe SSOHA|E(photoacid)-g^§a 0||^Q|= 3S; % 2) S SBICH B9I1 8KH Sf 20 U)I| 95 gj°£ SfllSfe Bite 

3521 em b?i» 3>fe saiom »^8ffc 4= xi weld si ssta a^g assite ssaixi^s 2S£m. 

3?S2. 

hi 1 sou sioiah. g^\Mm^ nmo\ *s sssfe seaui^M sas. 

3. 

a 1 SOII a<M, ttBIAI«B| 3S0I ¥ n 0\&°i gg(fused) SEfc «§J XI (bridged) S£S|b SSaiXI^S SSi. 
SRS 4. 

hi 1 sou sichah, ttsiAi*Bi moi ui-oiAi«B4e! ssam^s sag. 

3?8 5. 

SI 1 SOI SiCHAJ. Sf£IAIS£| 3g0| ^Mm^21 5SaiX|±e 

s^se. 

»l 1 soil aw/H. aeiAissi nioi gjsis xi&@ ttiiofQua, asis z\&e mm. 221^ xi&g seiaibs eii^i-u £fe S2is xisa 
niuaei ssaixi^s s^g. 

hi 1 soil xioi/d, ^aiAigai neoi 2-oniome.n. odhbu £fee-onsBiAi>s[5.2.i.o]ia3wei ssaixi±s. 
a=?s 8. 

1 1 SOII SICHAI, Sf£|A|!^! HgOl 2-DDHO^I0flEtaHE0O|g, 2-00 VOVd-QIIO^II S||0| S. 8-OIIISaiA|ftS[5.2.1.0]G|^W OHEf 

bhsioib. 8-oiiis£iAiss[5.2.i.o]Gii3fy oranaiois, onifflu oiEKauBNois. 00 nan oianaiois, nmy oii&aiaio|E sfe 
niu-w of3iiaioieo| g S0 | °ish issife ssaixi^M. 

9. 

si 1 soil aow. gE.\Hm<H nmo\ spi ?^g°i cms HAisife ssaixi^e-. 




<moiiai. 2, v ?£<N2i xiaai r s esaxi4= 1 uixi a? 8 21 ife ui^±h eaoia. 



a?» 10. 



u 
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§?S 11. 

1 1 soil 9io\M, aaiAis^i neoi ^jche a? 140 a 3 °i s# ¥nia §>fe ssam^e. 



12. 

M 1 SOU SiCHA). MEIDU StelAIM^ V?l(molety)l £SS|X| Sfte 0|g Hgg SSSfe 3g; <LH L|Sg : my 3g ; 

13. 

SI 1 SOU SICHA). 3SOI S MEItH B?IS PIS2S 8KX Sf 30 1% 0|8h£| gf°£ SfflSfe SSaiXI^M. 

§?$ 14. 

HI 1 SOU 2iOIA|. MdlCH^ 2f 70 M% 0|#2J fflfe 3gl S#8|fe £SEHX|±S. 
S^S 15. 

1 1 soil 9io\M, isioph om-isi^ 3©s s$?8>t ssenxi^E. 

S?S 16. 

1 1 SOII 91Q\M. MBIDPI 8PI (1)2| B?|fi SSSfe SSSIIXI^e: 

1] 
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OH 



4PI &I0IIAI, 

R'Stffe 2|2f 44: SEte U£l£ *ISS C,-6 8111012; 

2|Rg S8I8MU #01 fi bl-^i ggyg xiaaoiot; 

Y te 7 UXI 2f 20 3H2J SiS 3fte "5! XI SEte ©S SfE|A|§Sj □gOQ: 

z te 0 LHXI 4 SI 340101; 

a te § 8BI0I 891* ?IS£S 3J01 20 LHXI 80 8%0|2; 
b te S Eh* I SfOi 20 LHXI 80 BKOIB. 

S?S 17. 

SI 16 SOII SOIAI. a 2* b 2| SOI 301E 2f 90 SSSIXI^M. 
S^S 18. 

1 17 &0II SiCK/H. R« SJ R 2 ?\ 44 SEte 0MI8J HSaiXliS. 
19. 

n 17 SOII SIOIAI, a J\ 2f 60 LRXI 85 8%0m, b 3| 15 LHX| 40 §%2J SS2IIXI4S. 
S?S 20. 

n 1 soil sichai. saopt spi »S4 (3)°i bai sssite asanas: 
[sw*i 3] 




£3i AiaiAi. 

R 1 , R 2 * R 3 te 2}2i 4± SEte C,-6 &HOIH; 

Y te 7 LHXI 2f 20 3H2I &±» S^SIte 2 3d XI SEte §S &£IAIB&! HSOIOI; 

X te SJ2IS ffllW, AlOHc. *2 ite ¥4S0ia: 

at r s ssbmu aom ai-4± oiwa x\m\o\o\: 

zteOLHX|4 3| g4»0|2; 

a te S MBICH B?l# 3IS2S 20 LHX| 80 g%0|Oj; 



WIPS PIView 3.3.3.0 



b fa S #£10) B?ll 8}0| JtfUXI 80 g%0|H; 

cfe 2f 1 LflXI 50S%0|Cf. 



S?S21. 

1) All 3H 0|&2| *3!X| SEfe 3>fa tfg OOiEflS tfSIAim 311 SSflfe SSOHAIE-SttSg OII±SI = US S! 2) Iflk US 

2| S}S* Bfll gffe SEICH1 »£8ffa 4= XI b 1-210 §! §23 SMI SSofe aSEIIXI^e sal. 

39S 22. 

a) HI 1 SOII (flg SSeHXI^oj 3 ggg ?|&£0I| ES6H1; 

b) 2£g||X|±e gg tg^gj ^ ggstOI nam oioixii 4»5SS ^S°S ofOl 
5XIEJM SSaiXl^e g£|n oiOIXIfi ggolfa S3. 

§?S23. 

SI 22 SOII 2iO|A). SSEIIXI^e 2? 248 nm 2| J&SS UHIfe £Af£!0|| k^A|3|fe gfS. 
24. 

M 22 SOU StOiAH. SSEIIXI^e #8 Stt gj SAMdOII k#A|9|fa gjg. 
S?8 25. 

1 22 SOU SICHAI. SSaiXI^S * S of 50 nm gigg V3S ;n|fa 3EAfdO|| kSA|3|fa »H. 
§?S 26. 

1 1 S2| SSaiXl^S £gg sol 2gS 0|0|3£gjS!|SS!=! fllOlffl ?IB8 SSSffa fllSS. 
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